Perindopril attenuates tubular hypoxia and inflammation in an experimental model of diabetic nephropathy in transgenic Ren-2 rats.
Renal hypoxia plays a role in the development of diabetic nephropathy, and may be mediated by overactivity of the renin-angiotensin-aldosterone system (RAAS). In this study the localization of cellular hypoxia in an experimental model of diabetic nephropathy was assessed, and the effect of the angiotensin-converting enzyme inhibitor perindopril on hypoxia evaluated. Female Sprague-Dawley rats heterozygous for the Ren-2 gene were randomized to three groups (n = 8 per group)--controls, diabetes or diabetes + perindopril. Diabetes was induced by injection of streptozotocin at 6 weeks of age. Perindopril was administered at a dose of 2 mg/kg daily from 6 weeks. Subjects were culled after 16 weeks. Areas of tissue hypoxia were localized using immunohistochemistry to detect pimonidazole uptake. Diabetic rat kidneys were characterized by increases in tubulointerstitial collagen deposition compared with controls. Tubular hypoxia was significantly greater in diabetic rats, indicated by a 2.5-fold increase in the proportional area of pimonidazole immunostaining (P < 0.001). Immunohistochemical staining for pimonidazole co-localized with osteopontin, and was associated with higher numbers of ED-1-positive cells (macrophages) within the tubulointerstitium. Treatment with perindopril ameliorated structural changes of diabetic nephropathy and reduced the amount of pimonidazole and ED-1 immunostaining to levels similar to that of controls. In diabetic Ren-2 rats the development of diabetic nephropathy was associated with tubular hypoxia. Co-localization of osteopontin with hypoxic cells suggests that tubular hypoxia may be involved in the pathogenesis of diabetic nephropathy. The degree of hypoxia and fibrosis was attenuated by treatment with perindopril.